Melamine induces human renal proximal tubular cell injury via transforming growth factor-β and oxidative stress.
Although several reports have failed to observe adverse subchronic renal effects following relatively high melamine exposure, the safety of low and continuous melamine exposure is still debatable. Recent studies suggest that long-term, low-dose melamine exposure is associated with an increased risk of urolithiasis, which has been linked to chronic kidney disease (CKD). CKD is a consequence of nephron loss and is associated with the interaction of inflammation, oxidative stress, and transforming growth factor-β (TGF-β), which increases extracellular matrix genes and cell apoptosis with progression to fibrosis and end-stage renal disease. Thus far, information is still lacking regarding the influence of melamine at the gene and protein levels, which are activated at a much earlier phase than the occurrence of the renal morphological change. In this study, we stimulated human renal proximal tubular HK-2 cells with melamine (0, 125, 250, 500, or 1000 µg/ml) for different time intervals and observed its effects on several well-documented molecular mechanisms of CKD. Here, we demonstrate that melamine can activate mitogen-activated protein kinases, NFκB, and reactive oxygen species, which results in the upregulation of interleukin-6, monocyte chemoattractant protein-1, vascular cell adhesion molecule-1, and TGF-β1 in HK-2 cells. The melamine-stimulated overexpression of TGF-β1 not only promotes fibronectin production but also leads to decreased antiapoptotic (bcl-2, bcl-xl)/proapoptotic (bad, bax) protein ratio, increased caspase-3 and caspase-9 activities, and eventually HK-2 cell apoptosis. Our study suggests that melamine exposure may be a risk factor for the chronic loss of tubular cells and may ultimately lead to tubulointerstitial damage.